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(54) Rngerprint detecting device and method 

(57) In a fingerprint detecting device, the skin sur- 
face of a finger is pressed against a transparent body A 
light source in-adiates incident light from an inside of the 
transparent body on the stdn surface. A thin surface film 
layer is formed on the surface of the transparent body, 
on which a three-dimensional pattern of the skin surface 
is transfened by pressing the finger, to pass the Incident 
light from the light source in an area where the surface 
film layer contacts the surface of the transparent body A 
fluid layer is formed by sealing one of a gas and a liquid 
between the surface of the transparent body and the 
surface film layer. The fluid layer is pressed by the sur- 
face film layer on which the three-dimensk)nal pattern of 
the skin surface is trartsferred and totally reflects the 
incident light from the light source in an area where the 
fluid layer contacts the surface of the transparent body 
An image detection, unit detects an Image fingerprint 
pattern on the basis of the light from the light source, 
which is reflected by the surface of the transparent body, 
when the surface film layer comes into contact with the 
surface of the transparent body in accordance with the 
three-dimensional pattern of the skin surface. A method 
for this device is also disclosed. 
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Descrfption 

Background of the invention 

The present invention relates to a fingerprint detect- 
ing device and method and. nnore particularly, to a fin- 
gerprint detecting device and mettxxi of irradiating light 
inside a fingertip through a transparent body and 
detecting a fingerprint pattern from reflected light. 

Generally, a fingerprint detecting device for irradiat- 
ing light inside a fingertip pressed against a transparent 
body and detecting a fingerprint pattern of the fingertip 
from reflected light uses optical characteristics, as 
shown in Fig. 4. 

Fig. 4 explains the behavior of light on the boundary 
surface of a transparent body. Reference numeral 1 
denotes a transparent body such as an optical glass 
member; 1 S, a surface of the transparent body 1 ; and 8. 
air. In this arrangement, light which is incident from a 
lower portion g of the transparent body 1 on a point b of 
the surface 1S at an incident angle 6b with respect to a 
vertical axis jk (jk represents a line passing points j and 
k) of the surface IS of the transparent body 1 emerges 
into the air 8 in a direction c at a refraction angle Oa with 
respect to the vertical axis jk. 

Letting nb and na be the refractive indices of the 
transparent body 1 and the air 8. respectively, the rela- 
tionship between the incident angle eb and the refrac- 
tion angle 6a is given by 

na • sin6a = nb • sin6b 

on the basis of the Sneirs law. 

Normally, the refractive index na of the air 8 is lower 
than the refractive index vb of the transparent body 1 
such as an optical glass member (na < nb). so the 
refraction angle 6a becomes larger than the incident 
angle 6b (6a > 6b). 

When the incident angle 6b is selected to satisfy 
6in6a > na/nb , no/efraction angle 6a can satisfy the 
Sneirs law. The incident light is totally reflected by the 
surface 1 S of the trartsparent body 1 . 

The incident light for causing the total reflection, 
i.e.. a critical angle 6c is given by 

6c = sin*\na/nb) 

In Rg. 4, assume that ^gbk = 6c (= Zhbk) , light 
incident from the angle region represented by gbf (hbi) 
is totally reflected to the transparent body 1 side along 
the optical path dbe (ebd). On the otiier hand, light inci- 
dent from the angle region gbh emerges into the air 8 
along tiie optical path abc in accordance with the Sneirs 
law. This also applies to light incident from the air 8 side, 
so light emerging to the transparent body 1 side 
emerges only to the angle region gbh. 

A conventional fingerprint detecting device shown 
in Fig. 5 uses such optical characteristics and irradiates 



light on the skin surface with ridge/valley portions at a 
predetermined incident angle to cause total reflection 
from tfie transparent body 1 side. In Rg. 5, reference 
numeral 3 denotes a finger placed on a surface 1 S of a 

5 triangular-prism-shaped transparent body 1 and having 
a skin surface 3A; 4, a light source; and 5, an image 
detection unit Ught from tfie light source 4 is irradiated 
on the skin surface 3 A through the transparent body 1 , 
and the reflected light is detected by tfie image detec- 

10 tion unit 5. 

Normally, tfie refractive index of tfie ridge portion 
(projecting portion) of tfie skin surface 3A is higher than 
the refractive index na of air and close to the refractive 
index nb of the transparent body such as an optical 

15 glass member. For this reason, total reflection of light 
occurs only on the surface 1 S of tfie transparent body 1 
contacting the valley portions (recessed portions) of the 
skin surface 3A, where air is present. On the otfier 
hand, tfie total reflection of light does not take place at 

20 tfie ridge portions of the skin surface 3 A having a refrac- 
tive index close to the refractive index nb of the trans- 
parent body 1, so tfie light transmitted through tfie 
transparent body is absort)ed or iregularly reflected by 
tfie finger 3. Therefore, tfie image detection unit 5 

25 detects tfie fingerprint pattern of the skin surface 3A. 
which has bright valley portions and dark ridge portions. 

However, in such a conventional fingerprint detect- 
ing device, tfie detected ftngerprint pattern largely 
changes due to a gap between the surface IS of tfie 

30 transparent body 1 and the fingo' due to a fine three- 
dimensional pattern present on the ridge portions of the 
finger 3 or tfie condition (dry state or wet state due to 
sweat) of the finger 3. so a predetermined satisfactory 
fingerprint pattern cannot always be obtained. 

35 Rgs. 6A and SB show tfie contact states of the fin- 
ger on tfie surface 1S of tfie transparent body 1 shown 
in Rg, 5. As shown in Rg. 6A, when the finger 3 is dry, 
a small gap 35 is formed between a ridge portion 31 of 
the skin surface 3A and the surface IS of the transpar- 

40 ent body 1 because of the fine three-dimensional pat- 
tern on the ridge portion 31. Since air is present in the 
gap 35, light is totally reflected even at the ridge por- 
tions 31. 

On the otfier hand, as shown in Rg. 6B. when the 
45 finger 3 is wet due to sweat or tfie like, sweat or grease 
36 is adhered between the ridge portions 31 of the skin 
surface 3 A and the surface IS of tfie transparent txxly 
1. Light is absorbed by a portion wider than the initial 
ridge portion 31, so the light to be totally reflected at a 
so valley portion 32 deaeases. 

In a certain condition of the finger 3 and. more par- 
ticulariy, in the dry state, the fingerprint pattern is par- 
tially omitted and disconnected. In tfie wet state, the 
ridge portions 31 and the valley portions 32 of the skin 
£5 surface 3A are not deariy discriminated. For tfiis rea- 
son, a satisfactory fingerprint pattern cannot always be 
obtained. 

A fingerprint detecting device in which a transpar- 
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ent elastic member is tightly mounted on a transparent 
body via a coupiing-agent as disclosed in Japanese 
Patent Laid-Open No. 7-98754. or an elastic film is 
formed on a transparent body to bring the three-dimen- 
sional pattern of the skin surface into tight contact with 
the optical reference surface (fingerprint image input 
surface), as disclosed in Japanese Patent Laid-Open 
No. 6*195450. has been proposed. 

However, In these arrangements, the surface where 
the three-dimensional pattern of the skin surface con- 
tacts the transparent elastic optical member is defined 
as the optical reference surface. For this reason, when 
the finger is wet, and sweat is present not only at the 
ridge portions of the skin surface but also in gaps 
between the valley portions and the transparent elastic 
optical memt^er. incident light is absort^ even at the 
valley portions due to the sweat. This makes it difficult to 
discriminate the valley portions from the ridge portions, 
so a satisfactory fingerprint pattern can hardly be 
obtained. 

Summary of the invention 

It is an object of the present invention to provide a 
fingerprint detecting device and method capable of 
always obtaining a satisfactory fingerprint pattern inde- 
pendently of the finger condition. 

In order to achieve the above otDject, according to 
the present invention, .there is provided a fingerprint 
detecting device comprising a transparent body on 
which a skin surface of a finger is pressed, a light 
source for irradiating incident light from an inside of the 
transparent body on the skin surface pressed against a 
surface of the transparent body, a thin surface f Om layer 
famed on the surface of the trar^parent body, on which 
a three-dimensional pattem of the skin surface is trans- 
ferred by pressing the finger, the surface film layer pass- 
ing the incident light from the light source in an area 
where the st^ce film layer contacts the surface of the 
transparent body, a fluid layer formed by sealing one of 
a gas and a liquid between the surface of the transpar- 
ent body and the surface film layer, the fluid layer t>eing 
pressed l>y the surface film layer on which the three- 
dimensional pattern of the skin surface is transferred, 
and totally reflecting the Incident tight from the light 
source in an area where the fluid layer contacts the sur- 
face of the transparent body, and image detection 
means for detecting an image f inge-print pattern on the 
basis of the light from the light source, wtiich is reflected 
by the surface of the transparent body, when the surface 
film layer comes into contact with the surface of the 
transparent body in accordance with the three-dimen- 
sional pattem of the skin surface. 

Brief Description of the Drawinos 

Fig. 1 is a schematic view of a fingerprint detecting 
device according to an embodiment of the present 
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invention; 

Fig. 2 is an enlarged view showing the main part of 
Rg. 1 so as to explain tiie behavior of light on the 
body surface: 

Rg. 3 is a view for explaining the behavior of light at 
the boundary between a transparent body and air; 
Rg. 4 is a view for explaining the relationship 
between an incident angle and a aitical angle; 
Rg. 5 is a schematic view of a conventional finger- . 
print detecting device; 

Rg. 6A is a view showing the contact state t)€tween 
a dry finger and the body surface; and 
Rg. 6B is a view showing the contact state between 
a wet finger and the body surface. 

Description of the Preferred Embodiment 



The present invention will be described below in 
detail with reference to the accompanying drawings. 

20 Rg. 1 shows a fingerprint detecting device accord- 
ing to an embodiment of the present invention. Refer- 
ring to Rg. 1. reference numeral 101 denotes a 
transparent txxiy consisting of an optical glass triangu- 
lar prism; 103A. a skin surface of a finger 103; arxJ 105. 

25 an image detection unit for detecting, as an image, a fin- 
gerprint pattern obtained through the transparent body 
101. 

A thin surface film layer 1 12 is formed on a surface 
101S of the transparent body 101 via a small gap. A 

30 fluid layer 111 is formed between the surface 101S of 
the transparent body 101 and the surface film layer 112 
by sealing a fluid such as a gas or a liquid. 

In ttits anangemeht. when the finger 103 is pressed 
against the surface 1 0 1 S of the transparent body 1 0 1 . a 

35 tfiree-dimensional pattern formed from the ridge por- 
tions (projecting portions) arxi valley portions (recessed 
portions) of the skin surface 103 A is transferred to ttie 
surface film layer 112. The surface fSm layer 112 on 
which the three-dimensional pattem is transferred is 

40 pressed agair^ the fluid layer 111 at portions con-e- 
sponding to the ridge portions of the skin surface 103 A 
and contacts the surface 101 S of the transparent body 
101. The dfference in behavior of light (scattering or 
at)sorption) between an area where the surface film 

45 layer 1 12 contacts the surface 101S of the transparent 
body 101 and an area where the surface fHm layer 112 
does not contact the transparent body surface 1018 is 
detected by the image detection unit 105 as an inr^ge 
fingerprint pattem. 

60 Rg. 2 shows the main part of Rg. 1. The behavior 
of light incident from the light source 104 on tfne trans- 
parent body 101 will be described wttti reference to Rg. 
2. 

When ttie finger 103 is projssed against tiie surface 
ss f9m layer 112. ttie surface film layer 112 contacts the 
surface 101S of the transparent body 101 in the area of 
a ridge portion 131 of the skin surface 103 A. On ttie 
other hand, in the area of a valley portion of the skin sur- 
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tace 103 A, the fluid in the fluid layer 111 remains in the 
recessed port on. so the surface film layer 1 12 does not 
contact the surface 101S of the transparent IxxJy 101. 
The surface film layer 112 is deflected and deforms in 
accordance with the three-dimensional pattern of the 
skin surface 1 03 A. so the surface film layer 1 1 2 contacts 
the surface 1 0 1 S of the transparent body 1 01 only in the 
area of the ridge portion 131. 

The light incident from the light source 104 on the 
transparent body 101 is irradiated on the surface 101S 
of the transparent body 101 at a predetermined incident 
angle. The refractive indices of the respective materials 
of the surface film layer 1 12. the fluid layer 1 1 1 . and the 
transparent body 101 satisfy a predetermined n^gni- 
tude relationship. The optimum shape of the triangular 
prism constituting the transparent body 101 is deter- 
mined on the basis of the refractive index values of the 
materials. 

Fig. 3 is an explanatory view showing the relation- 
ship between the incident angle and a critical angle. Let 
nf. ne. and nb be the refractive indices of the surface film 
layer 1 12. the fluid layer 111. and the transparent bo6y 
101. respectively. Additionally, let eb be the incident 
angle eb of light incident on the body surface 1 01 S, ec2 
be the critical angle on the boundary surface where the 
transparent body 101 contacts the surface film layer 
1 12, and eel be the critical angle on the boundary sur- 
face where the transparent body 101 contacts the fluid 
layer 111. 

Light at the inciderrt angle 6b is totally reflected by 
the valley portion 132. i.e.. the boundary surfece 
between the transparent body 101 and the fluid layer 
111 along the optical path abc and transmitted 
(absorbed) by the ridge portion 131. i.e.. the lx)undary 
surface between the transparent txxjy 101 and the sur- 
face film layer 112 along the optical path abd under con- 
ditions: 

ec2 > eb. and eb > ec1 

Since eb > 6c1, the relationship In refractive index 
between the fluid layer 111 and the transparent body 
101 mustbe 

ne < nb 

The refractive index nf of the surface fflm layer 112 
is preferably higher than the refractive index nb of the 
transparent body 101. This is because, in the area 
where the surface film layer 112 contacts the surface 
101 S of the transparent body 101. incident light is 
always absorb^, so total reflection does not occur. 

However, since the surface film fayer 112 generally 
consists of an organic material, the refractive irKlex 
selection range is narrow, and it is difficult to make the 
refractive index nf of the surface iflm fayer 112 higher 
than the refractive index nb of the transparent body 101 . 

If the refractive index nf of the surface film layer 112 



is not higher than the refractive index nb. the incident 
angle eb of incident light may be limited to be smaller 
than the critical angle ec2.and the materfals for the sur- 
face film layer 1 12 and the transparent body 101 may be 

5 selected such that the difference between the refractive 
indices nf and nb becomes as small as possible. 

Under this condition, an incident surface lOli and 
an exit surface 1 01 o of the transparent body 101 shown 
in Fig. 1 are preferably perpendicular to the incident 

10 light at the incident angle eb and the exit light at the exit 
angle eb. respectively. Therefore, the triangular-prism- 
shaped transparent body 101 has an isosceles triangu- 
lar section although the vertex angle is not always a 
right angle. 

75 The refractive indices and incident angle are set as 
described above. Since the fluid layer 1 1 1 confacts tiie 
surface 101S of tfie transparent body 101 in the area of 
the valley portion 132. tofal reflection fakes place in this 
area because of the relationship between the refractive 

20 indices ne and nb and tfie incident angle eb. On the 
other hand, in the area of the ridge portion 131 . the sur- 
face film layer 112 contacts the transparent body sur- 
face 101 S. For this reason, the light is absorbed or 
in-egularly reflected by the ridge portion 1 3 1 of the finger 

25 103 because of tfie relationship between the refractive 
indices rtf and nb and the incident angle eb. The image 
detection unit 105 obfains an image fingerprint pattern 
having dark ridge portions 131 and bright valley por- 
tions 132. 

30 Sele^on examples of materials for satisfying the 
refractive index conditions will be described next 

As the material of the surface fflm layer 1 12. a plas- 
tic film of polyethylene, polypropylene, polyethylene 
terephthalate. or the like is suitable. The refractive indi- 

35 ces of these pfastic materials fall within the range of 
about 1 .5 to 1 .7. The surface film layer 1 1 2 is prerferably 
formed as thin as possble to be fitted to the three- 
dimensional pattem of the skin surface 103 A. However, 
to ensure the mechanical strength, a cerfain thickness 

40 ts required. 

Therefore, the thidoiess of the surface film fayer 
1 12 ts preferably selected in the range of about 5 to 50 
^m and. more preferably, about 10 to 30 ^nx For exam- 
ple, a polyethylene terephthalate film having a thickness 

45 Of about 10 ^m is easily accessible and a^ has a suf- 
ficient mechanical strength. The refractive index of this 
film is 1.65. 

In the fluid layer 111. when the finger 103 is 
pressed against the transparent body 101, the fluid 

so pressed by the ridge portion 131 of the skin surface 
1 03 A flows to the peripheral portion or the valley portion 
1 32 of the skin surface with a fower pressure. When the 
fluid flows through a small gap, a fluid resisfance ts gen- 
erated by the viscosity of the fluid. This fluid resistance 

55 is an important factor for increasing the internal pres- 
sure of the fluid and applying an isotropic pressure to 
tfie surface film fayer 1 12 to fit the surface film layer 1 1 2 
to the three-dimensional pattern of the skin surface 
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103 A. 

Since the depth the three-dimensional pattern of 
the skin surface 103 A is about 50 ^m. a thickness of 60 
urn suffices for the fluid fayer 111. However, when the 
finger 103 is pressed against the transparent body, an 
excess fluid is pressed and moves to the peripheral por- 
tion, so no problem is posed in the thickness of the fluid 
layer 1 1 1 of 50 ^m or more. Even when the fluid layer 
1 1 1 has a thickness smaller than 50 ^m. the surface film 
layer 1 12 is satisfactorily fitted at least to the ridge por- 
tion 131 of the skin surface 103A, so no problem is 
posed. 

As shown in Fig. 2. when the finger 103 is pressed 
against the transparent body, the surface film layer 1 12 
comes into tight contact with the transparent body 101 
in the area of the ridge portion 131 of the skin surface 
103 A. On the other hand, in the area of the valley por- 
tion 132 of the skin surface 103 A, the fluid constituting 
the fluid fayer 1 1 1 is confined between the surface film 
layer 1 12 and the transparent body 101 . At this time, the 
internal pressure of the fluid almost balances. 

When the viscosity of the fluid is high, the fluid 
resistance increases, and a certain time is required to 
iMilance the intemal pressure of the fluid. For this rea- 
son, a fluid having an excessively high viscosity is not 
suitable. A fluid having a kinematic viscosity of about 
5.000 mm^/s or less and. more preferably, about 1,000 
mnf /s or less at room temperature can be used without 
posing any problem. Most fluids have refractive indices 
of 1 .3 to 1 .5. According to the experiment conducted by 
the present inventor, water could be used as the fluid 
material. The kinematic viscosity of water was 1 mnf/s, 
and the refractive index was 1 .33. 

However, since fungi or bacteria readily grow in 
water, stable optical characteristic can hardly be 
ensured for a tong time. Rom this viewpoint, a coloriess 
and transparent silicone oil can be used as a nx>re pref- 
erable selection example of the fluid. The kinematic vis- 
cosity of the silicone oil was about 500 mm^/s. and the 
refractive index was 1 .38. The fluid is not limrted to a liq- 
uid. Even when a gas such as air is used, the same 
effect as descrbed above for a fluid can be obtained. 

The transparent body 101 must have a higher 
refractive index than that of the fluid layer 111. as 
desaibed above. Heavy thalHum ffint glass is well 
known as an optical glass material having a high refrac- 
tive index, and its refractive index is 1.90. Heavy flint 
glass, fanthanum flint glass, and the like are also known, 
and these materials have a refractive index of 1 .75. 

When materials having refractive indices 1.65 and 
1 .38 are used as the surface film layer 1 12 and the fluid 
layer 111, respectively, and heavy flint glass having a 
refractive index of 1 .90 is used as the transparent body 
1 01 . tiie aitical angles are 

eel e 46.6', and ec2 «= 60.3* 

The incident angle eb of irradfation light is set to be an 



intermediate value between these values. For example, 
when the incident angle is 

eb = 50'. 

5 

a prism whose isosceles triangular section has a vertex 
angle of BO"" way be used. 

An experiment conducted by the present inventor 
revealed that in the conventional fingerprint detecting 

10 device in which the finger 3 was directly pressed against 
the surface IS of the transparent body 1. as shown in 
Fig. 5, when air was dry in winter, the ridge portion 31 of 
the fingerprint pattern 3A was not detected as a solid 
line, and only a broken fingerprint pattern was obtained 

IS in many cases. The reason for this is as follows. The 
ridge portion (projecting portion) of the skin surface 3A 
has sweat glands, so the ridge portion itself has a three- 
dimensional pattern because of the sweat glands. 
Characteristics can hardly be extracted from the fin- 

20 gerprint pattern with the broken ridge portion 31 of tiie 
skin surface 3A by image processing. In individual iden- 
tification for identifying an individual from a fingerprint 
pattern, the recognition ratio largely lowered to 80% or 
less, though, normally, a recognition ratio of about 95% 

25 or more is obtained. 

In summer at a high temperature and humidity, 
sweat or grease 36 is always secreted from the sweat 
glands to fill the valley portions 32. For this reason, in 
the conventional fingerprint detecting device, adjacent 

30 ridge portions 31 are connected to make the fingerprint 
pattern vague. For individual identification using such a 
fingerprint pattern, the recognition ratio fargely lowered 
to 70% or less. 

In the present invention, even in winter under a dry 

35 condition or summer under a high temperature and 
humidity condition, the recognition ratio in individual 
identifk^tion does not tower and rather increases to 
90% or more on the average. The reason for this is as 
follows. According to the present invention, the three- 

40 dimensional pattern of the skin surface 103 A can be 
satisfactorily transferred to the surface film layer 112 
and the fluid fayer 1 1 1 independently of the dry or wet 
state of the finger 1 03. 

In additfon, by detecting the fingerprint pattern from 

45 the transfen^ed pattem, a variation in optical detection 
condition due to an externa) factor such as adhesion of 
sweat grease, or floating dust can be suppressed. As a 
result of this farge improvement, the fingerprint detect- 
ing individual identification system which has beei con- 

50 ventionally limited for use in a small group can be widely 
applied in various situations. 

As has been described above, according to the 
present invention, the three-dimensional pattem of the 
skin surface is transfen-ed to the surface film layer and 

55 tiie fluid layer and indirectly transferred to the surface of 
tfie transparent body. For this reason, even when sweat, 
grease, or dust is adhered on the fingerprint, or the fin- 
ger is dry to make the fine three-dimensional pattern of 
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the ridge portions of the skin surface conspicuous, a 
satisfactory fingerprint pattern can always be obtained. 

In addition, since the inciderrt angle of incident light 
is set to cause total reflection on the boundary surface 
between the transparent body and the fluid layer, and 
the light is transmitted through the boundary surface 
between the transparent body and the surface film layer, 
a clear fingerprint pattern can be obtained. 

Claims 

1, A fingerprint detecting device characterized by 
comprising: 



between the first to third refractive indices is 
detected as an image pattern. 

3. A device according to daim 2, wherein 

5 

an incident angle of the incident light from said 
light source is smaller than a critical angle on a 
boundary surface between said transpa-ent 
body and said surface film layer and larger than 
^0 a critical angle on a boundary surface between 

said transparent body and said fluid layer. 

4. A device according to claim 3. wherein 



a transparent body (101) on which a skin sur- is 
face (103A) of a finger (103) is pressed; 
a light source (104) for irradiating incident light 
from an inside of said transparent txxjy on said 
skin surface pressed against a surface of said 
transparent body; 20 
a thin surface film fayer (112) formed on said 
surface of said transparent body, on which a 
three<limensional pattern of said skin surface 
is transfen-ed by pressing said finger, said sur- 
face film layer passing the incident light from 25 
said light source in an area where said surface 
film fayer contacts said surface of said trans- 
parent body; 

a fluid fayer (111) formed by sealing one of a 
gas and a liquid between said surface of said 30 
transparent body and said surface film fayer. 
said fluid fayer being pressed by said surface 
film layer on which said three-dimensional pat- 
tern of said skin surface is transferred, and 
totally reflecting the incident light from said light 35 
source in an area where said fluid fayer con- 
tacts said surface of said transparent body; and 
image detection means (105) for detecting an 
Image fingerprint pattern on the basis of the 
light from said light source.. which is reflected 40 
by said surface of said transparent body, when 
said surface film fayer comes into contact with 
said surface of said transparent body in 
accordance with said three-dimensional pat- 
tern of said sidn surface. 4S 

2. A device according to daim 1 . wherein 

said transparent body has a first refractive 
index (nb). so 
said surface film fayer has a second refractive 
index (nf). 

said fluid fayer has a third refractive index (ne) 
k)wer tfian the first refractive index, and 
a change in reflected light due to reflec- ss 
tion/at^sorption of the incident light from said 
light source, which takes place on said surface 
of said transparent body due to a difference 



when the second refractive iixlex is lower than 
the first refractive index, the difference between 
the first and second refractive indices is set to 
be small. 

5. A device according to claim 1 , wherein 

said surface film layer comprises a plastic film 
having a thickness of 5 to 50 pm. 

6. A device according to claim 5. wherein 

said plastic film preferably has a thickness of 
10 to 30 Jim. 

7. A device according to cfaim 1 . wherein 

said fluid fayer essentially consists of a material 
having a kinematic viscosity of not more than 
5.000 mnf /s at room temperature. 

8. A device according to daim 7. wherein 

said fluid fayer preferably consists of a material 
having a kinematic viscosity of not more than 
1 .000 mm?/s at room temperature. 

9. A fingerprint detecting method characterized by 
comprising the steps of: 

transferring a three<limensional pattern of a 
skin surface (103 A) of a finger (103) pressed 
against a surface of a transparent body (1 0 1 ) to 
a thin surface film fayer (1 12) formed on said 
surface of said transparent body via a predeter- 
mined gap; 

bringing said suriace film layer into confact with 
said surface of said transparent body through a 
fluid fayer (111) formed between said suriace 
film fayer and said surface of said transparent 
fcxxiy. in accordance with the three-dimensional 
pattern of said skin surface transferred to said 
surface film layer; 

irradiating inddent light from an inside of said 
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transparent body on said skin surface pressed 
against said surface of said transparent body: 
and 

when said surface film layer comes into contact 
with said surface of said transparent body in 5 
con-espondence with the three-dimensional 
pattern of said skin surface, detecting, as an 
image fingerprint pattern, a change in reflected 
light due to reflection/absorption of the incident 
light, which takes place on said surface of said 10 
transparent body due to a difference between 
refractive indices of said transparent body, said 
surface film layer, and said fluid layer. 
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